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Our research to improve speech processing for cochlear implants aims
at overcoming the electroneural "bottle-neck" presented by the
implant between the world of sound and the central auditory nervous
~em. Research to overcome the information "bottle-neck" is being
achieved by widening the "bottle-neck". This is being made possible
~y the better representation of the temporal and place coding of
~uencyusing electrical stimulation of the auditory nerve.
Physiological and psychophysical research with electrical stimulation
and mathematical modelling studies have indicated that the temporal
coding of sound is through a temporo-spatial pattern of neural

I lesponses in an ensemble of nerve fibres (Clark, 1996). Better



temporal frequency coding with electrical stimulation needS to
simulate this temporo-spatial patteOl of responses. This may may
require the firing of neighbouring neurones in an ensemble of fibres
being correlated with each other to reflect the phase variations of the
basilar membrane travelling wave. We have been simulating the
temporo-spatial patterns of neural responses to sound with electrical
stimuli with multiple-pulses per period. The multiple-pulses for each
period can have different amplitudes to allow the spread. of current to
different groups of neurones. The interval between pulses should
correspond with the period of the spectral frequency for each site in
the cochlea. In particular, when this interval is shorter than the
refractory period, a temporo-spatial pattern of responses is induced
which more closely resembles that for sound. Psychophysical studies
are in progress to demonstrate whether frequency discrimination can
be improved by the use of stimuli with multiple pulses per period.
These stimuli can also model the correlated or uncorrelated temporo
spatial patterns ofneural firing.
In addition, physiological studies have demonstrated that place
coding could be improved by changes in electrode geometry, and the
placement of electrodes closer to the spiral ganglion cells.
Biomechanical research has demonstrated that electrodes can be more
optimally sited with perimodiolar carriers. A number of suitable
designs are being evaluated. Psychophysical studies are in progress
following patient implantation with peri-modiolar arrays to determine
its advantages for improved place coding.
The research will be facilitated through the recent development of the
Cochlear Limited CI-24M receiver-stimulator which has higher data
transmission mtes, a smaller electronics package that can be placed in
the skull of a six month's old child, and telemetry for monitoring the
impedances in the cochlea, auditory and nerve compound action
potentials.
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